R521C and R521H mutations in FUS result in weak binding with Karyopherinβ2 leading to Amyotrophic lateral sclerosis: a molecular docking and dynamics study.
Fused in sarcoma (FUS) gene encodes the RNA binding protein FUS. This gene is mapped to chromosome 16p11.2. The FUS protein binds with karyopherineβ2 (Kapβ2) through its proline/tyrosine nuclear localization signal (PY-NLS) that helps in the localization of FUS protein within the nucleus. Arginine residue in 521 position (R521) of PY-NLS plays a vital role in the binding of FUS protein with Kapβ2. Mutations in this position (R521C and R521H) are the most predominant mutations associated with amyotrophic lateral sclerosis (ALS). However, the mechanism by which these mutations lead to ALS is poorly understood. We examined the binding behaviour of the mutants FUS (R521C) and FUS (R521H) with Kapβ2 through protein-protein docking and molecular dynamics simulation. The binding patterns of mutants were compared with the binding behaviour of wild FUS-Kapβ2. Our results suggest that these mutants have relatively weak binding affinity with Kapβ2 when compared with wild FUS-Kapβ2 as indicated by the lesser number of interactions found between the mutant FUS and Kapβ2. Hence, these mutations weakens the binding and this results in the cytoplasmic mislocalization of mutant FUS; and thereby it increases the severity of ALS.